WO 00/76089 



O 91 «3 B O 5! B 7* ,„ O 7 ± B O 2 

^9 /980287 



PCT/GB00/00935 



2/23 



FIG. 2(a) 



FIG. 2(b) 



FIG. 3(a) 



8 



4 



USF (3 BITS) 



TFI 



FBI 
(1 BIT) 



TFI (7BITS) 



CRC (5 BITS) 



6 


8 18 




8 


7 


12 

6 ^5 4 3 


2 1 


I I l I I 
TFI (7 BITS) 


i 

SF 
(2 BITS) 


SF 


FBI 
(1 BIT) 


CRC (6 BITS) 


14 


16 


22 




8 


7 


6^5 4 3 


2 1 



I I 
USF (3 BITS) 


I l I I 
TFI (7 BITS) 


TFI 


CCS (5 BITS) 


FBI 
(1 BIT) 



7 



28 



8 



20 



24 



26 



FIG. 3(b) 



8 



12 



I I I I I 

TFI (7 BITS) 


1 1 

SF 

(2 BITS) 


SF 


CCS (6BITS) 


FBI 
(1 BIT) 



30 



14 



32 



16 



o «3 9! s o e a „, o t .1. a o p 

• 09/9802 
tt w ™, , — PCT/GB00/00935 



3/23 



o. 



00. 

CO 



d 

Li- 



ce. 

CO 



CO 



LLI 

LU 
> 

o 

X 
CL 



CO 
CO 



CO 

£0 



< 
LU 
X 

Q 
LU 
CL 
CL 
O 
X 
Q 



LU 
h- 
UJ 
Q 

CE 

o 

DC 
X 
LU 



3 
O 

> o 



CO 
X 
LU 
Q 
< 
LU 
X 

Q 
LU 
CL 
CL 
O 
X 



O 
LU 
I- 
LU 
Q 

X 
O 
X 
X 
LU 



CD 
73 



O 



GO 
CM 



cvj 



CO 



o 



LO J CD 
LO 



00 
00 



00 
CM 



LO 
CM 



CM 
CM 

CM 
CM 



CD 
LO 



lo 



oht 

O LO 



00 



CO 
CM 



00 
CM 



o 



CO 

00 

CO 



00 



o 

CO 



CO 



CM 



CM 



CD 
LO 



CO 




GO. 
CO 




CO. 
CO 



CO 



CO 
X 
LU 

a 
< 

LU 
X 

Q 
LU 
Q. 
X 
O 
X 
Q 



CM 
CO 



O 
LU 
I— 
LU 
Q 

X 
O 
X 
X 
LU 



3 
O 

> o 



CO 
X 
LU 
Q 
< 
LU 

Q 
LU 
CL 
X 

O 
X 
Q 



O 
LU 

LU 
Q 

X 
O 
X 
X 
LU 



CD 



00 
LO 
CM 



CO 
IO 



CO 



o 

CO 



CO 
CD 



00 

o 

CO 



CM 



CM| 1-; 
t- CM 



CM 
O 



CO 



LO 



00 



00 

CD 



05 



CO I LO 
CM r- 



LO CD 
CO CD 
CM It- 



CD 



CM 



CM 



CO 



CO 
0) 



CD 



CM 



CO 



OQifiBSOlSE] 



WO 00/76089 



09 /98028f 



PCT/GB00/00935 



4/23 

FIG. 5 



CONTROL CIRCUIT 



•50 



USF 
GENERATOR 
CIRCUIT 



72- 



TFI 

GENERATOR 
CIRCUIT 



FBI 

GENERATOR 
CIRCUIT 



60- 



70 



62 



INPUT 
CIRCUIT 



FIG. 6 



■52 



T 

74 



•54 



T 

76 



-56 



-78 



CYCLIC 
CODE 
GENERATOR 
CIRCUIT 



58 



80 



OUTPUT CIRCUIT 



68 



82 



84- 



66 

1_ 



64 

]_ 



CYCLIC 
CODE 
GENERATOR 
CIRCUIT 



-86 



ERROR CORRECTION 
& 

DETECTION CIRCUIT 



O "3 «3 B O iH! JB :z „, OJ7 JLaQjE 



WO 00/76089 PCT/GBOO/00935 



5/23 



CO 



I 



m 

CO 



a 03 



7 

CO 



I— I— 

5 eg 

o o 



oo 

i 

CD 
0_ 
CO 



CO 

CD 

CO 

CO 



CM 
^1" 



o 
I 



CM CO 

S 55 



.CO 



^ > o o 



O 



LU 



o 



CO 

CQ 
CO 



UJ 
Q 
O 

si 



CO 
CO 



J3t 

co 

Li. 
CO 



CD 

LL 




CO 
CM 



CD 

QC 
LU 
Q 
DC 

O 
LU 



^ 00 

CO I— 

lo CC 
CQ 



CM 



.CM 



O ^ 

o 



CO 
CO 

< 
o 



_ CO 
O I — 

as 



o 

CO 
CM 



CO 



CO 

CQ 

CM 
CO 



CO 

CO 

< 
_l 

o 



co co 



CO 

co 



t- > O O 

O LU 




00 
CM 



CD 

Lr 

LU 

a 

DC 

O 

LU 
CC 



CO 

CQ 
00 



CO 
CO 

< 

_ 1 
o 



CO CO 
'-co u 

" ,_ LO ^ 
CQ 



-CM 



m O O £ 



GO 
O 



00 

-co 



CD 

QC 
LU 
Q 
< 
LU 
X 



>- 
DC 

< CD b 
2 2 Z> 

Iqo 

LU o O 
DC 

a. 



CO 
CO 

< 
o 



CQ 



O 
CO 
CM 



-o 



CO 



J. 



o 

CM 



CQ 
I— 



CO 

H; 

CQ 

CM 
CO 



CO 
CO 

< 
o 



CO 
£_ 

CQ 

CO 



co 
co 
< 

o 



DC 
< 



CD 



O 
CC 



2 £ 

-J o _ 

LU O O 

DC 

0_ 



CO 
-o 



CM 
O" 



CO 
ID 



CQ 

CM 



CM 
LL 
CO 



'CO 
CQ 

CM 



WO 00/76089 



o g *3 a o Ei a ,5 ,„ p;? ie o 



PCT/GBOO/00935 



6/23 



o 

CD 



00 

in" 



CO 

lo 



CVJ 
LO' 



o 



CO 

CO go 
<: ^ 

o 



CO 
_l 

o 



CO 

CO 00 

< ^ 
o 



CO 
CO 

< 

_J 

o 



CE 
LU 

Q co 

< 

LU 
X 



CO CO 



oo 
CD 

LL 



Q 
LLI 
Q 
O 
O 



— i <Z> 
o cj> 



o 



Q 
O 
O 



^-5 

- _J 

CO 

> 

o 
o 



LU 
Q 

o 
o 



7^ LU 
" O Q 

cd g o 
m o 



CO 



1^ 
co 

T— 
II 



CO 

CD 
CO 



CO 



CD 
CO 

m 



co 

CD 

CO 



CO 

tz 

CD 
CM 

CO 



CO 



CD 

CO 
CO 



-Q 
00 

CD 



CD 



00 



CO 
CO 




CO 



co 



CO 
CO 

oo 




00 
LL 



co 

CD 

OJ 
CD 
00 



O '9 <9 S O S 87 A ID 7" JL. B O P 

•09/9 8 02 
PCT/GBOO/00935 



7/23 



CM 



CO 



t 

uu 



< 

0C 



O 
111 
LU 
Q_ 
CO 



LU 

< 
CO 
LL 

X 

o 

LU 
LU 

CL 
CO 



—J po 



— CO 
CO t— 
co m 

< Z- 
_i tt 

o ^ 



5P 

J CO 

O ^ 



— CO 

co t— 
co m 



ffip 

LLI tO 



00 
O0 



LU 
Q 
O 
O 



CO 
h; 

GQ 

CO 



3, 
d 

LL 



CD 
CO 



£-5 

_ I 

CO 



LU 
Q 
O 



00 



£2.0 o 



O 
O 

"q 

1X1 
Q 
O 
O 



CM < 

^ O 

- -J O 
o 2.00 

CO > 



O 
O 



co 

CD 

CO 

ID 



CO 

m 

00 



co 
m 



CM 
CO 



CM 
CD- 
CM 



CO 




CVJ 
-CD 



O 

O ' 
CM 



o 

CD 



oo. 

CD 




CD 



CO 

CD 

O 
LO 
CO 




CO 

m 

CM 
CO 



WO 00/76089 PCT/GB00/00935 



8/23 



o 



LJJ 

< 
DC 
LU 

X 

o 

LU 
Lil 
Q_ 
CO 

LU 



< 

X 



CM 









CO 


CO 


J- 


AS 


CQ 


_i 


r» 


o 






co 


CO 


f— 


CO 


CQ 


< 


OJ 


o 


CO 




CO 




CO h- 


CO 


CQ ' 


< 
_! 


CO 


o 





CO 

_o 



O 
CD 

Li. 



CO y 

o< 



.o 



CM 

• o 



...i 



CM 

CM' 



o 

CM" 





CO 


CO 


\— 


AS 


CD 


_i 




o 




o 


TS 


CR 


co 


CO 



CO 
CO f- 
CO CD 
<CM 
O CM 



=9 CO 

co y— 
co m 

o ,v - 



a 
< 

LU 



CD 
CO 



CO 



o 



CD 

o 



CO 
CD 



CO 

+ 

LU 

a 
o 
o 



CM O 

o p 
> 



o 
o 



CO 



Q 
LU 
Q 

o 
o 



CM 
CO 



o 

co 



-OJ 





o 








E 






CO 


1- 


h— 


o 


CQ 






Z3 


to 


Q_ 


CO 


CO 








m 




CO 




W 



— ^ LU 

co Q o 
CQ ° 



CD 



CO 
CQ 



CO 



CD 

CO 
CO 
CM 



LL CO 

_> CQ 



CVJ 



* oo 

\ CO v 

\ 

\ 

i CD 



00 
-CM 



•a 



CM 
CO * 



CD 
-CM 



CO 

CD 
CD 

CO 



CO 



CD 
CD 

co 



CO 

CD 
CO 

co 



CO 



CQ 
CD 

CO 



CQ 
CO 
OO 



O 

LU 
LU 

a. 

co 



LU 

< 

00 



o 

LU 
LU 
CL 
CO 

"co 



LU 
CO 



o 

LL! 
LU 

GL 
CO 

-a 
c 

CM 



LU 

< 
DC 
LL 



LU 



o 

LU 
LU 

J? 2: 

CO 



-CO 

1^. 




3 
o 




o 



CD 

LL 



CD 
LL 



CD 
LL 



a 



o <yi g e a a* ibq?q ii:^:70Lg! igsg g 

WO 00/76089 PCT/GB00/00935 



9/23 





o 



CD 



CD 



CD 

UL 



CD 



o 9 <g s o e 82 _ n z i r n p 

•09/0 8 02 
_ PCT/GBOO/00935 



10/23 



CO 



z 



A 05 



CO 
CO 



7 

CO 



K I— 

o o 



CO 

CD 

CD 
CO 



.CO 



CM 



o 

T— 



CD 

> o o tz j± 

M ,^ CO £= 



CO 

CD 
CO 



ID 
Q 
O 

_J cc 
co q 

co" 
co" 

CO 



CO 



L 



CO 



CM 

CD 
LL 




co 

CM 



CO 

m 

CO 

co 
co 
< 
_j 

o 



o 
E 

LU 
O 
0C 

O 
LU 

CC 



CO I— 
CD 



CM 



-CM 



o ^5 lu 5 
in y Q 



co 

-CO 




CO 



m 

I— 



co 
m 

CM 
CO 



CO 

QC 
LLI 
Q 
< 
LU 
X 



LU O O 
CC 



CO 

5 



z. 



CO 

CD 

CD 

CO 



CO 
.CO 



co 



Oo 

■> o 



o 
o 



CO 

EE 

ZD 
I — 
O 



CO 

CO 
CO 



CO 




o 

CM 



CO 
CM 



CO 

m 

CO 

co 
co 
< 

o 



o 

GC 
LU 
Q 
DC 

O 
LU 
CC 



co 



^LCQ 



CO f_ 
CD 



CO 



.CM 



° O £ 5 
W Q O jr 



jo 
co 

CO 

< 

_J 

o 



> co 

O I — 
CD 



.O 

o 

CO 
CM 



CD 
•CO 



A CO 

CD 

CM 
CO 



CO 

CO 

< 
_J 

o 



>- 

QC 



UL. 

< o b 

2 2 Z) 
1 Q O 

JO? 
LU o q 
QC 
Q_ 



co 
-O 



CD 
CM 




WO 00/76089 



09980j2S 



09 7 9W028^ 



PCT/GB00/00935 



11/23 



o 

CM 



CM 
CM 



CO 

T— 

CM 







CO 

CM~v. 
CM 


CO 

■ 0/3 g? 

-J 

o 


CM-v 
CM 


CO 

o 


CM_ 

CM^H 
CM 


oc 

LU 

Q CO 

< 

LLI 


O 
CM 


CVJ 

CO 00 


00 

CM^ 


CO 

CO oo 

< ^ 

O 


CO 
CM 


CO 

o 


CM 


CO 
LU 

O CO 

-a: 

LU 

or 


CM 

CM^" 


UL _ 
CO 00 
Z) 



3, 

CO 



CO 
CM 
CM 



"3- 

oo 

CO 



Q 
LU 
Q 

o 
o 



a 
o 
o 



^ ^ CO 

-« — = u— GO 



CO 



CO 
co 



O 
O 



O S 
O o 
- co -- J O 



Q 
LU 
Q 

O 
O 



Z CD 

^ O |r m 
£2.0 o ° *«■ 

o 



« o S 

CO I >< 

CD ' 



CQ 



oo CO 



CO {2 



St 

CD 



CO £ 



CO 

oo 

CM 



00 
CM 



O 

■Si 



CM 
.CO 
CM 



o 

CO 
CM 



00 



~ CO 

gt KCO 

CD [ CM 



CO 



CM 
CM 



O 
CM 



CO 

CD 

00 
CO 



m 

CO 
00 



CO 



CO 

m 

CM 
CO 



g 

LL 



CD 
LL 



O 

LL. 



09980ESZ. O-r .1 s 01 2 
WO 00/76089 ' wr PCT/GB00/00935 

12/23 



FIG. 14(a) 



FIG. 14(b) 



266 

? 



FIG. 14(c) 



4SB 



256 
> 

HEADER 
16 



258 
? 

CLASS I 
191 



260 
i 

CLASS 
78 



250 



(3.1,7) 
CONVOLUTIONAL 
CODE 
PUNCTURING 
7 BITS 



614 
BITS 



UNCODED 



78 
BITS 



262 



268 



264 



252 
= 692 



692 BITS 



254 



1392/2 = 696 BITS 



o 9 «3i s o aa7 ,„ j pi "7 -l a o p 



WO 00/76089 



09/9802 



PCT/GB00/00935 



o 

1X1 
CO 

m 

CD 

LU 
< 

< 
Q 



oo 



CO 



in 



CO 



CM 



13/23 



o 
o 

CO 



CO 
CO 



3, 

in 

d 

LL. 



co 



CM, 
CO 



/ 

/ 



o 

T— ' 

CO 



\ ° 



□C O 

—J LU 
CD CL 



— I CO 
H- CD 



Q CD 



? z: 

^ CO 



< CO 
Q CD 



-J C/3 



o 

CO 



7^ 

d 

LL. 



T 



m 

CM 



CO 
CD 



CO 



CO 



f 

CO 

CD 
CO 

in 



1~ 



CO 

m 
co 

CM 



o 

LU 
CO 

m 
o 
f- 

o 

_l 

CO 
LU 



CO 

CO 
GO 

in 



CO 



h cot 

CD ICD 



WO 00/76089 



PCT/GB00/00935 



14/23 



LO 




o 

LU 
CO 

00 



It Si »s 

V 



WO 00/76089 



o «i m a o ea *z ,„ hi t ±Hjn> 

09/9 8 0 



PCT/GBOO/00935 




0998028 



WO 00/76089 



09/98028?' 



PCT/GBOO/00935 



16/23 



FIG. 16 



USER 1 
SPEECH BLOCK #N 

160 SAMPLES 
= 20 MSEC 
400-»^S3 



404 



ENCODED 
SPEECH #N 
260 BITS = 20 MSEC 

408-s-E^l 



USER 2 
SPEECH BLOCK #K 

160 SAMPLES 
= 20 MSEC 

•402 



406 



ENCODED 
SPEECH #K 
260 BITS = 20 MSEC 

1=3^-410 



412 



s 



DATA BLOCK #N 
696 BITS = 20 MSEC 



416 



414 



DATA BLOCK #K 
696 BITS = 20 MSEC 



|-^-418 




MSEC 



O *3l 9 B O 2 B 7" ,„ O '7 J_ S O P 

09/980287 



WO 00/76089 PCT/GBOO/00935 



17/23 



FIG. 17 



USER 1 
SPEECH BLOCK #N 

160 SAMPLES 
= 20 MSEC 

400-^_£23 



404-s^ 



ENCODED 
SPEECH #N 
260 BITS = 20 MSEC 

408-^23 



USER 2 
SPEECH BLOCK #K 

160 SAMPLES 
= 20 MSEC 

-402 



406 



ENCODED 
SPEECH #K 
260 BITS = 20 MSEC 



410 



DATA BLOCK #N 
692 BITS = 20 MSEC 



1 



3 4 



6 7 8 



'FRAME #4N 



. 0.577 
^MSEC 



4.615 
MSEC 



414 



DATA BLOCK #K 
692 BITS = 20 MSEC 



-418 




1 2 3 4 5 



8 



1 


2 


3 


4 


5 6 


7 


8 



1 2 



7 8 



FRAME #4N+1 FRAME #4N+2 FRAME #4N+3 



0!9iqiS0iE!l!i 



WO 00/76089 PCT/GB00/00935 




CD 

CD 
CO 



GO 
CO 











ONA 


GC 




CD 


*— 
o 


ICODE 


IRCUl 


WITH 
CTUR 


> 




CJ) 






LU 




ZD 


o 






Q- 











1^ 

■OJ 



CO 

CD 
GO 



co 

CO 

< 




oggsoEiB?' ,n7isn? 

• 09/9 802 8 7 
PCT/GB00/00935 



19/23 



o 

00 
CVJ 



c\j^ 

CO oo 
CO ^ 

o 



CO CO 

co 



O 



< 



o 



CO £ 
CO 22 
< 

o 



CM 



DC 
Q 

X _ 

cc 

X 



CVJ 



CO 00 



co °° 



CO 
CVJ 



.CT> 
CM 



CM 
CM 



O 
CM 



GO 
- 00 
CM 

CO 
.00 
CM 



-00 
CM 

CM 
•CO 
CM 



00 
CD 
CM 



00 
00 



Q 
LU 

Q 
O 
O 



Q 
LU 
O 
O 
O 



LU ^ 
Q CO 

ot 

O CD 
-J co 

< ^ 
co tr cc 

II 



LU 
Q 

co O 

£2-0 

O 
_j 

00 



CO 

m 

CO 



CO 

co 

CO 




co 

CM 



CO 



O 
CO 



GO 
-O 
CO 



CO 
-O 

CO 



o 
-o 

CO 



CM 
CO 




CO 
oo 

00 
CO 



CO 

m 

CM 
CD 
CO 



g 




O «3» *3 B Q 5 B7 . O 7 .1. e o p 

• 09/98028^ 
_ PCT/GBOO/00935 

20/23 



FIG. 20(a) 
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